Objectives. To assess factors related to experiences with medical errors by health care consumers in the community.
the health care system, however, neglects input from individual patients. A national study in the US, conducted in 2000 by the Kaiser Family Foundation and the Agency for Healthcare Research and Quality (AHRQ), was one of the few to survey health care consumers [12] . This survey found that 6% of the public reported suffering 'personal injury or harm' that resulted from a medical error in the 12 months before the survey [12] . Thus, studies suggest that medical errors have had an adverse impact on patient health, are common, and are of concern to health care consumers [13, 14] .
In the present study, two questions guided our analyses: (i) how many persons reported that someone in their household experienced a medical error?; and (ii) what were the key correlates of these errors? We were particularly interested in the use of medical information about quality and whether being more informed about health care was related to a lower risk of medical errors in the household. The model underlying our analyses posits the patient as a 'consumer' of health care who engages in doctor and hospital 'shopping' [15] , and who hence can be a potential change agent in the health care system.
Methods
Using random-digit dialing of telephone numbers, we interviewed a sample of English-/Spanish-speaking adults ( ≥18 years of age) living in New York State over the telephone. The study population was stratified by the five regions of New York State and was sampled proportionately. The interview was translated by bilingual Spanish/English speakers and back-translated to insure linguistic and cultural appropriateness. Once an eligible household was contacted, one adult was randomly selected for an interview. At the beginning of the survey, potential respondents also were screened for familiarity with household health care utilization and only these persons were interviewed. We followed the same procedures used by the Kaiser Family Foundation/AHRQ in their study of health care consumers in the US [12] , and treated the respondent as representative of the entire household. The Institutional Review Board of the New York Academy of Medicine approved our study's protocols.
Altogether, 1001 interviews were completed in September 2002, with each interview lasting ∼20 min. Of the 13 545 telephone numbers we attempted to contact, 6902 (51%) were either invalid numbers (e.g. non-resident number) or non-contacts (i.e. no answer after ≥10 calls). The remaining 6643 were classified as 'not meeting language, age, or health care screening criteria' (1006), 'answering machine/voice mail only with no contact' (1046), callbacks not reached by end of the study (2460), screened-out because the quota for that region was met (138), refusals (992), and completed interviews (1001). Thus, the survey cooperation rate, using industry standards, was 53% (completed + screenouts/completed + screenouts + refusals) [16] . Sampling weights were developed to adjust the data for potential bias due to the number of household telephone numbers and persons in the household. An age weight was also developed and used to adjust the sample for slightly over-sampling older adults, resulting from screening respondents for knowledge of health care utilization. The result of this weighting did not significantly change the distributions of other key variables and all results are based on these weighted data.
Dependent variables
The main variable of interest was medical errors experienced by the respondent or someone in their household. The survey defined 'medical error' and gave several examples so that the respondent would know what this term meant. We then asked respondents 'Have you or anyone in your household ever suffered injury or harm that resulted from a medical error?'. Respondents were also asked if the household medical error had occurred <5 years ago, and about the type of error (medication, surgical, or diagnostic). Our medical error questions were used in a previous national survey in the US and adopted for use in our study [17] .
Independent variables
Our analyses included 13 independent variables. The first set of variables comprised demographic characteristics: gender, marital status, education, age, race/ethnicity, and 2001 household income. Based on preliminary analyses, marital status and education were dummy coded into divorced/separated/widowed versus married/living together/never married, and high school or less versus some college or more, respectively. Age was divided into three categories: 18-29, 30-64, and ≥65 years. Race/ethnicity was coded into four categories: white, African American, Hispanic, and 'other'. Income groups were <$30 000, $30 000-$100 000, $100 000+, and 'not reported'. Given that >20% of the respondents did not report household income, we included them in a separate category to avoid eliminating them from our study. Finally, region of the state where the respondent lived was coded into two categories: Upstate New York (Hudson Valley and areas of the state north and west of New York City) and Downstate New York (New York City/Long Island).
The second set of independent variables concentrated on health care factors. We dummy coded whether or not respondents had a regular doctor, if they had health insurance coverage, if there was a person with a chronic illness living in the home, and the number of visits made to doctors by household members in the past 12 months (coded as 0-10 or ≥11). Respondents' attitudes about the health care system were based on the sum of a three-item Likert scale (concern about health care costs, doctor services, and hospital services), rated from 'very concerned' to 'not at all concerned' on a 5-point scale (Cronbach's alpha = 0.70). We dichotomized these results into high concern versus low concern. Finally, the survey inquired whether or not respondents recently used health care quality information to make a decision about the use of doctors and hospitals. Specifically, the survey asked 'Did you personally use information you saw or heard about quality among doctors in making any decisions about doctors in the past 12 months?'.
There was a similarly worded question about hospitals. Based on these quality recall questions, we developed a dichotomous variable indicating that the respondent recently used, or did not use, information about doctors or hospitals to make a medical decision. Again, the concern about health care and information use questions were adopted from a previous national survey in the US and pre-tested before use in our study [12] .
Analytic strategy
Firstly, frequency distributions for selected demographic variables (region, gender, age, and race/ethnicity) were compared with the 2000 New York Census to ensure that the sample reflected the state's population. Secondly, we examined bivariate associations between household medical errors and the 13 independent variables discussed. Finally, multivariate logistic regressions were used to estimate the associations between the predictor variables and any household medical errors experienced, as well as household medical errors in the past 5 years. For our statistical analyses we used the survey estimator commands in Stata, version 7 [18] , which adjusted our data for survey stratification based on 5 New York State regions and the case weights discussed for telephone lines, adults in the household, and age.
Results
The basic characteristics of our final weighted sample in terms of region, gender, age, and race/ethnicity did not significantly diverge from the 2000 census data for New York State (Table 1) . Overall, 21.1% [95% confidence interval (CI) 18.3-24.0] of New York adults indicated that either they or someone in their household had experienced a medical error, with 11.4% (95% CI 9.2-13.6) experiencing an error in the past 5 years (Table 2 ). In terms of specific medical errors, 5.9% (95% CI 4.4-7.5) stated that they experienced a household medication error, 7.2% (95% CI 5.4-9.0) a household surgical error, and 6.3% (95% CI 4.7-7.7) a household diagnostic error. An examination of the 13 predictor variables indicated that those aged between 30 and 64 years, whites, households that had frequent doctor visits, and those who used information to make decisions about doctors and hospitals were more likely to report that someone in their household had experienced a medical error.
Results for medical errors in the past 5 years (Table 2 , column 3) revealed that married and never married respondents were more likely to report household errors than their divorced, separated, or widowed counterparts. Having a high number of household doctor visits was also related to recent household medical errors. Finally, respondents who used quality information about doctors and hospitals to make medical decisions were more likely to report experiencing a household medical error in the past 5 years.
As Table 2 shows, few predictor variables were associated with a specific type of household medical error. More specifically, having a person with a chronic illness in the home was related to reporting household medication and surgical errors.
Respondents with a regular doctor experienced more surgical errors in the household, as did those from households that visited the doctor often over the previous year. Lastly, using information to make medical decisions about doctors and/or hospitals was associated with a greater likelihood of reported household medication and diagnostic errors. None of the other predictor variables were statistically associated with any of the three types of household medical errors examined.
For ever having experienced a household medical error (Table 3 , column 1), the multivariate logistic analyses suggested that controlling for all other variables in the model, marital status, age, race/ethnicity, income, and using quality information to make medical decisions were significantly associated with reporting household medical errors. In particular, being an African American or residing in middle-to high-income households lowered the likelihood of reporting medical errors in the household, while being married/living together/never married increased the likelihood. Thirdly, and most importantly, respondents who used quality information to make medical decisions were those most likely to report household medical errors.
Few predictor variables were statistically associated with experiencing household medical errors in the past 5 years (Table 3 , column 2). The significant relationships found were for marital status, income, and use of quality information to make health care decisions. Respondents who were 
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Regular doctor
To assess the robustness of our findings at the household level, we re-analyzed the data, focusing only on medical errors experienced by the respondent (results not shown but available upon request from the corresponding author). We were limited in these analyses, since only 103 respondents indicated that they had personally experienced a medical error. Despite reduced power, these analyses still indicated that use of medical information was related to the respondent ever experiencing a medical error (P = 0.051) and related to experiencing a medical error in the past 5 years (P = 0.011). College-educated respondents and those who had a person with a chronic illness in the household were also more likely to report ever experiencing a medical error, while respondents who had a person with a chronic illness in the household were more likely to report personally experiencing a medical error in the past 5 years.
Discussion
Using data from a representative cross-sectional survey of New York State residents, we found that household medical errors were common. Overall, one in five respondents reported ever experiencing a household medical error, while one in 10 indicated that the household medical error happened within the past 5 years. Unexpectedly, the variable most consistently associated with reporting household medical errors was recently using quality information to make health care decisions. It is interesting to note that having a regular doctor, having insurance, having a person with a chronic illness in the home, and having higher concerns about health care quality were not related to reporting medical errors.
The association between use of medical information and the increased likelihood of reporting medical errors did not appear to be due to greater overall reporting of medical errors in our survey. In the national study conducted by the Kaiser Family Foundation/AHRQ [12] , 6% of the respondents reported experiences of medical errors in the past year, while this figure was 4% in our New York survey. The use of health care quality information was slightly higher in our New York study than in the national study [12] (19% compared with 15%, respectively), but only marginally so. Lastly, the association between recent use of quality information and reported medical errors held in our study, even when key demographic, regional, and health care variables were controlled.
There are several explanations for the relationship between reporting household medical errors and use of medical information. Firstly, knowledge about the health care system may have made individuals more aware of health care professionals' behavior and more likely to connect injury to mistakes by these professionals. Secondly, patients who use information may also be more critical of physicians and more likely to link physical problems to poor or inappropriate medical care [17, 19] .
Another possibility is that past experience with medical errors results in health care consumers seeking greater information and using that information to make decisions about health care. The use of health care information might be a defensive strategy employed by health care consumers related to perceived problems with the US health care system. In our study, respondents who reported using medical information were also more likely to score high on concerns about health care quality (χ 2 = 23.99, P < 0.001). Nevertheless, given that information use was still significant in the multivariate model, its association with household medical errors was independent of concerns about health care delivery. At this point, due to the limitations of our data, we cannot fully assess whether use of health care information is a cause or an effect in this situation.
Our survey has several limitations. Firstly, we do not have independent verification that someone in the household actually suffered a medical error. On the other hand, observational studies using self-reported measures are common. Criminologists, for example, use self-report victimization surveys and attach a high level of validity to these data [20, 21] . They stress that victimization studies are a necessary alternative to official crime statistics. Given the greater consumer orientation of modern health care delivery, client surveys offer a different and equally informative perspective on quality of care when compared with other sources of information. In addition, our medical errors survey questions come from a national survey and give explicit examples of medical errors before asking the respondent if any household members suffered injury or harm due to these kinds of events.
Secondly, telephone surveys miss households without working telephones, which tend to be poorer. We also excluded individuals who spoke a language other than English or Spanish. Thus, the sample may under-represent low-income households and those from recent immigrant groups. The sample, however, reflected the state's distributions for region, gender, age, and race/ethnicity and, therefore, does not appear to suffer from any overall demographic biases. These findings, however, should not be considered representative of the United States as a whole. Each state has a unique set of health care policies and programs, which suggests that future studies need to focus their data collection efforts at this level.
Thirdly, the data used in our study were cross-sectional and not longitudinal, therefore cannot be used to assess causal direction. The association between use of health care information and reporting household medical errors may be due to a knowledge-to-error link or vice versa, an error-to-knowledge link. In addition, although longitudinal data can shed light on some causal connections, a greater use of social psychological theory and methods will also be required.
Fourthly, the survey's cooperation rate was lower than desirable and may contain some unknown biases. As noted earlier, the sampling method somewhat under-represented younger adults. Although we weighted the data to correct for this, it may not have prevented survey bias. Thus, these results should be accepted with some caution until other studies replicate them. Nevertheless, the study's findings can be generalized to households in New York State and may be most representative of those knowledgeable about health care utilization in the household. There is no reason, however, to suspect that the study's data collection methods and response rate introduced a systematic bias into the data.
Finally, how individuals in the household actually responded to the medical error is unknown. We do not have information about whether or not they reported the medical error to some oversight organization, or the long-term consequences of the medical error. Future surveys need to delve into the specifics of the medical errors experienced by respondents and members of their households.
The IOM's report has spurred renewed attention to adverse medical events in the US. Errors such as prescribing wrong medications or making diagnostic errors have not been unique to the US, but have been found in other industrialized countries [8, 9] . To reduce such adverse events, a number of investigators have urged evidence-based medicine to focus on safety practices and a shift from risk management to prevention [22] [23] [24] . Patient advocates have promoted health care report cards as a means to equip consumers with information about service quality that would enable them to make informed decisions about health care [25, 26] . In addition to not being supported by the present study, many researchers have criticized health care report cards because the information does not discriminate well between doctors or hospitals, and the data necessary for such performance evaluations are poor [27] [28] [29] . Furthermore, actual use of this information by consumers has appeared to be questionable [29] .
One of the most pressing areas for future research is to assess predictors of adverse events found in patient records and those reported on patient surveys. In the Harvard medical study, 3.7% of the records from New York hospitals were classified as having an adverse event in 1 year (1984) [6, 7] . This percentage is very close to the 4% of respondents in our survey who reported that they or someone in their household had experienced a medical error. A critical question is whether or not patients reporting adverse events are the same ones judged by chart review to have suffered from a medical error. Studies that start with a sample of patients' charts with and without an adverse event and then survey those patients may give insight into differences in 'official' versus public perceptions of medical errors.
Overall, our survey of residents living in New York State indicated that medical errors resulting in harm to patients were common and that use of health care information by New Yorkers was related to reporting such errors. Advocates of disseminating health care information contend that combining such information with doctor shopping should improve the overall quality of health care in a particular area [25, 26] . Results from our study, however, suggest that information dissemination, in and by itself, may not lower the risk of medical errors or lower individuals' concerns about the quality of health care in the US. In fact, the opposite may be true. Additional research is required to determine more fully if this is actually the case in the US and internationally.
